REMARKS 



The thoroughness with which the Examiner has handled this application has been noted, 
but it is respectfully submitted that the principal reliance on Kehlstadt is in error and should be 
withdrawn. 

It is important to note that applicant's invention is directed to a system for preventing the 
existence of conditions that may result in repetitive strain injury (RSI) when a limb is 
continuously strained over a long period of time. Applicant's novel invention reduces the risk of 
contracting RSI by warning the user that the limb in question has been maintained in a cramped, 
potentially damaging posture for a predetermined period of time of non-use. The system 
generates an alarm signal if no substantial interaction takes place during the predetermined time 
interval and thus normal use of the system is not interrupted. Applicants invention is a way to 
indicate to the user that he relax the muscle involved in holding a mouse etc during the times the 
mouse is only being "held" and not actually being "used". 

More specifically, applicants invention comes into play when the limb in question such as 
a hand is in proximity to a mouse or actually holding the mouse, but is no longer operating the 
mouse to provide an input signal to a computer. When the input signal is no longer being 
generated, a timing means is started and after a predetermined set period of time, an alarm signal 
is generated to make the operator aware that his hand has been in a motionless position and 
should be moved to release any existing muscle tension which could lead to a repetitive stress 
injury. 

When the input signal is again activated, the timer is reset to be in condition to measure 
inactivity of the limb when an input signal is no longer being generated. 
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The Kehlstadt disclosure is directed to an input device to a computer that employs a 
"sleep mode" to conserve power. It uses a hand detection circuit for detecting the proximity of a 
user's hand to the housing and produces a hand detection signal that awakens the input device 
from its sleep mode. 

It can be appreciated that while both applicants and Kehlstadt f s device employs a hand 
detection arrangement to activate a system, it is not this independent feature that is applicant's 
invention. It is acknowledged that "hand detection" in and of itself is not a basis for patentability 
since "hand detection" was well known prior to Kehlstadt as stated in paragraphs 0008 and 0009 
thereof. 

Kehlstadt clearly does not disclose applicant's invention as will be discussed in the 
arguments set forth below when dealing with the Examiner's rejections. 

More specifically, Kehlstadt while it discloses the use of a timer, the timer is not for the 
purpose of measuring inactivity or the like but merely to indicate that the user is holding the 
mouse and it should not go into a sleep mode. The timer is only used AFTER the mouse has 
been released, to decide when the mouse could safely go into sleep mode. The input signal in 
Kehlstadt is merely to detect the hand. Also, as will be discussed in detail herein, to compare a 
"sleep mode" to an "alarm signal" is simply a mischaracterization since "sleep mode" is not 
intended to be an alarm signal, or a signal of any kind. It is a transition to a mode of reduced 
power consumption, without any relation or purpose to alerting the user of anything at all. 

As a general premise, it is submitted that to reconstruct Kehlstadt to find anticipation of 
any of applicant's claims is clearly unwarranted and appears to be an application of hindsight 
after reviewing applicant's invention. Furthermore, even after becoming aware of applicant's 
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invention, it is difficult to understand how one skilled in the art would conclude that Kehlstadt 
would be capable of operating to accomplish applicant's results. 

The claims have been dealt with in the order they were rejected by the Examiner. The 
repetition of certain arguments were necessitated by this approach. We turn now to the specific 
rejections of the claims. 

Claims 24 and 25 have been amended to overcome the indefiniteness referred to by the 
Examiner. 

As to the rejection of Claims 16 and 28 on Kehlstadt, the Examiner has taken disparate 
teachings and combined them in a way that finds no support for the proposition that they can be 
combined to anticipate applicants invention. 

Initially and most important Kehlstadt does not disclose a system for preventing the 
maintaining of a sustained cramped motionless position of a limb such as a hand operating a 
mouse. As stated above, the Kehlstadt system is one for awakening the input device from a sleep 
mode as a power saving device and nowhere in the specification is there any mention of the RSI 
problem. 

Kehlstadt's device is used to detect the presence of the hand and when absent for a 
predetermined length of time, the input device will go into a sleep mode. Reduction of power 
consumption is the sole purpose of Kehlstadt's invention. 

While it is acknowledged that Kehlstadt indicates when a finger is absent, the time period 
per se is not used in any way by the Kehlstadt system. In the instant application, the time period 
the hand is present, but not producing an input signal is very significant since it is the length of 
time the muscles are tense and inactive that increases the potential of RSI occurring. The 
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unnecessary tensioning of the muscles during non-use of the input device should be avoided 
which is the essence of applicant's invention. 

The timing means in Kehlstadt responds to the absence of the hand and resets when a 
hand is detected. All that is significant about the timing aspect of Kehlstadt is that when the 
hand is not present, the device will go into a sleep mode. The timer is reset every time a hand is 
placed on the mouse to indicate that the mouse is being used so it doesn't go into a sleep mode. 

In the present invention as claimed the timing means is reset to zero when an input signal 
is generated and only becomes active when an input signal is no longer being generated. 
Resetting of the time in applicant's device is not noticed by the user. 

It is respectfully submitted that the Examiner has taken the teachings of Kehlstadt and 
attempted to find anticipation of applicant's device by reinterpreting Kehlstadt after becoming 
aware of applicant's invention. 

This reconstructing of Kehlstadt is particularly evident by holding that Kehlstadt's system 
for awakening his device from a "sleep mode" is the same as the "alarm signal" occurring after a 
predetermined period of non-use of applicant's novel device. 

In Kehlstadt, there is no relationship between the amount of time of user inactivity and 
the setting off of a signal to warn the user that his hand or other limb is in proximity to a mouse 
or other operating device and possible setting up a cramped condition leading to RSI. 

"Sleep mode" is clearly not an alarm signal, or a signal of any kind. It is a transition to a 
mode of reduced power consumption, without any relation or purpose to alerting the user to 
anything at all. 

As to the rejection of Claim 17 since this is a dependent claim, all other arguments 
applicable to Claim 16 applies with equal vigor to Claim 17. 
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Claim 17 adds to Claim 16 the utilization of a sensor capable of detecting the presence of 
a limb placed on or over at least a part of said element, and this in combination with the features 
of Claim 16 provides an additional new and novel combination. The sensor is not being claimed 
as a sole basis for patentability. Kehlstadt while utilizing a sensor clearly does not disclose the 
combination called for in Claim 17. Any interpretation of Kehlstadt to find anticipation is 
clearly unwarranted and any such reconstruction thereof finds no basis therein. 

When dealing with Claim 18, the Examiner is again providing an erroneous reading of 
Kehlstadt. Kehlstadt clearly does not contain the novel combination of features set forth in 
Claims 16 and 17 plus the limitation in Claim 18 calling for a tactile alarm signal to be 
generated. Kehlstadt does not disclose an alarm signal of any kind let alone a tactile one and the 
reference made by the Examiner relates to the hand detection circuit and not to a signal that is 
generated by a lapse of time after the timing means runs out when no input signal is being 
generated. 

In the rejection of Claims 23 and 30, the Examiner is again ignoring the combination of 
features set forth in Claims 16 and 17 and is taking the simplistic view that the utilization of a 
visual signal in Kehlstadt is sufficient to find anticipation of applicant's invention. The use of a 
visual signal for a purpose is not applicant's invention. It is the novel combination of features of 
Claims 16 and 17 with a visual signal that is novel for the various reasons set forth herein. 

Turning now to the rejection of Claims 26 and 32, it is noted that Claim 26 is directed to 
a device calling for means for generating an alarm signal if no user activity is detected for a 
period of time after a period of user activity. As previously discussed, Kehlstadt refers to a user 
activity awakening a device from a sleep mode. Sleep mode cannot be construed as an alarm 
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signal as it is not perceivable by the user nor is it intended to alert the user. "User activity" calls 
for actual activity from the mouse to a computer and mere presence of the hand is not enough. 

As to Claim 32 directed to a mouse containing means for detecting activity of the mouse 
and for generating an alarm signal if no user actively is present after a preset time of no user 
activity clearly is not present in Kehlstadt. Kehlstadt's mouse, discussed in detail herein, does 
not set up an alarm signal after measuring a period of time of user inactivity. The teaching of 
Kehlstadt does not disclose a mouse operating in this manner and any reading thereof to find 
such an operation would involve a complete reconstruction thereof which find no basis therein. 
Furthermore, after being aware of applicant's invention, Kehlstadt does not have the ingredients 
to be modified to find anticipation. 

It bears repeating that the Examiner in rejecting the claims has taken isolated teachings of 
Kehlstadt and attempted to fuse them together to find anticipation which would clearly not be 
obvious to one skilled in the art and could not even be accomplished after being aware of 
applicants inventive concepts. 

Claim 27 which is dependent on Claim 26 distinguishes from Kehlstadt for the reasons 
set forth when discussing Claim 26 and in addition calls for the limb to be placed on or over at 
least a part of the element controllable by the user. 

The Examiner's rejections of Claims 19, 20 and 29 as being unpatentable over Kehlstadt 
in view of Serpa is even more egregious in that it is not understood how one skilled in the art 
would have combined Kehlstadt with Serpa in the manner indicated. First off, Kehlstadt does 
not disclose the use of a tactile signal in response to a time lapse of user inactivity. Furthermore 
Kehlstadt not having an alarm signal arrangement would not lead one to employ a vibrating 
eccentric mass to be used as a signaling mechanism. It is inconceivable that combining the 
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teaching of Kehlstadt would occur to one skilled in the art and even then applicant's invention is 
not anticipated. Serpa does not use a motor-operated eccentric mass. On the contrary, he uses a 
"stabilized" or specifically non-eccentric balanced mass to prevent the whole mouse from 
vibrating (Col 2., lines 53-63). Moreover, it is the goal of Serpa's invention to supply various 
types of information to the user by means of the stabilized tactile signal. In order to receive and 
read this information, the user must keep on holding the mouse during the tactile signal which is 
the antithesis of applicant's invention. Upon the onset of the tactile signal, the user is alerted to 
release the mouse and remove the hand from a stressful condition. 

The rejection of Claims 22 and 31 are subject to the same arguments presented with 
respect to Claims 16 and 28. In Claims 16 and 28, the claim signal set forth therein is not found 
in Kehlstadt and Claims 22 and 31 that specify a particular type of alarm signal form yet an 
additional novel combination not present in Kehlstadt. To repeatedly refer to a person skilled in 
the art or being able to modify Kehlstadt to find anticipation finds no support since the 
underlying disclosure of Kehlstadt does not disclose an arrangement that can be considered 
comparable to applicant's invention. 

As to the rejection of Claim 21, 24 and 25, that depend from Claim 16 or 17, over 
Kehlstadt in view of Gould, we have set forth in great detail how Kehlstadt does not anticipate 
Claim 16 and does not need repeating at this time. 

With respect to Gould, it is acknowledged that it teaches a system that monitors activity 
rate and warns the user to take a rest when warranted to reduce RSI. The activity rate does not 
constitute a risk profile, but merely warns the user when a certain level of activity is exceeded at 
that very same moment. 
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The risk profile in applicant's invention consists of a database of past and current mouse 
behavior of the user which can subsequently be compared to a larger database containing mouse 
use data from many users. Certain types of mouse behavior (risk profiles) may be known to 
cause more problems such as RSI, fatigue, proneness to making errors, etc. 

In view of the above, it is respectfully suggested that it would not be obvious to combine 
the teachings of Kehlstadt and Gould. As to Claim 21, Examiner is again practicing hindsight 
after being confronted with Applicant's invention. To modify Kehlstadt which does not utilize 
an alarm signal and then change the nature of a signal that it does not use finds no basis and to 
indiscriminately concoct such a combination is clearly untenable. 

Claim 24 which calls for a risk profile being included and generating an alarm signal if 
the nature of the interaction conforms to the risk profile is not present in Gould. As stated above, 
Gould merely warns the user of a certain level of activity. 

Claim 25 is subject to the same arguments, applicable as to Claim 24. In Claim 25, there 
occurs the storing of data relating to the interaction between the user-controllable element and 
the users limb along with the generation of alarm signals over a period of time which 
distinguishes from Gould which merely uses the data to increase alarm levels. 

The claim and specification rejections set forth by the Examiner have all been dealt with 
and it is respectfully submitted that all the claims in the application are allowable over Kehlstadt 
taken alone or in combination with Serpa or Gould. 

Such action is solicited. 




Respectfully submitted, 



Date: April 26, 2006 



Jack Shore 
Registration No. 17,551 
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SYSTEM FOR PROVIDING AN INPUT SIGNAL, DEVICE FOR USE IN SUCH 
A SYSTEM AND COMPUTER INPUT DEVICE 



000.5 Cross-Reference to Related Application 

This application claims priority from PCT application PCT/NL03/00145 filed February 26, 2003 
based on Netherlands application 1020616 filed March 13, 2002. 

Background of Invention 

[0001] The invention relates to a system for providing an input signal, comprising an element 
controllable by a user by means of interaction with a user's limb. The invention also relates to a 
device for use in such a system. The invention further relates to a computer input device, e.g. a 
mouse. 

[0002] Examples of such a system, device and input device are known. 

[0003] A problem associated with prolonged use of such a system, particularly well known in the 
context of computer mice, is the risk a user runs of developing repetitive strain injury (RSI). The 
condition arises when one or more muscles controlling a limb, e.g. a hand or wrist, are 
continuously strained over a relatively long period of time. In particular when the limb is held 
immobile during longer periods of time, the condition most commonly known as RSI may arise, 
causing pain and loss of function, temporary and/or chronic, and this will often make it 
impossible for the user to continue using the system. 

Summary of the Invention 

[0004] The invention aims to provide a system for providing an input signal and a computer 
input device according to the type mentioned above that can be used by people with reduced risk 
of contracting repetitive strain injury. 

[0005] This aim is achieved by providing a system for providing an input signal, comprising an 
element controllable by a user by means of interaction with a user's limb, which system 
comprises a sensor capable of detecting the presence of a limb placed on or over at least part of 
the element, timing means for determining the length of time during which the limb is present 
and means for generating an alarm signal if said length of time exceeds a threshold value. 

[0006] The invention is based on the insight that the use of a system for providing an input 
signal-such as a computer mouse-is often characterised by frequent and prolonged inactive 
periods. More often than not, the user will rest his hand, or whichever part of the body is used to 
interact with the system, on or just above the element used to control it. Such a situation can 
arise, for example, when a user rests his hand on a computer mouse or trackball whilst viewing 
web pages. During that time the muscles remain tightened. A cramped position is thus 
maintained, which is potentially even more damaging than a long period of sustained interaction. 
Existing systems that monitor the period of interaction cannot be used to prevent this. The 
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system according to the invention thus has the advantage that a user can be alerted to the fact that 
he is maintaining the same cramped, potentially damaging posture. 

[0007] Preferably, the system comprises means of providing a tactile signal to the limb placed 
over the element, in response to the alarm signal. 

[0008] This feature is useful for instilling a conditioned reflex in the user. The conditioned reflex 
will arise naturally after the user has experienced the tactile signal and removed his hand or other 
part of the body from its position of rest on or over the user-controllable element a few times. 
Once he has acquired the conditioned reflex, the user can be alerted without being interrupted in 
his activities. By eliminating the time the limb is in the presence of the user-controllable element 
while the system is not actually used, the total time of muscle strain is reduced without reducing 
productive time. 

[0009] Preferably, the system is capable of determining whether interaction takes place between 
the user-controllable element and the user's limb, wherein the system only generates the alarm 
signal if no substantial interaction takes place during the determined time interval. 

[0010] Thus, normal use of the system is not interrupted. 

[0011] According to an aspect of the invention, a device for use in a system according to the 
invention is provided, comprising means for detecting the presence of a user's limb, wherein the 
configuration of the device is adapted to allow the means for detecting the presence of a user's 
limb to detect the presence of a user's limb placed on or over at least part of the element, which 
device further comprises means for generating a signal representative of the detected presence, 
and means for communicating the signal representative of the detected presence to the timing 
means. 

[0012] In this context, the term configuration is understood to mean the physical configuration of 
the device, i.e. its shape and the location of its various components. It is adapted to allow the 
means for detecting the presence of a user's limb to detect the presence of a user's limb placed on 
or over at least part of the element in the sense that its shape and the location of the detecting 
means are adapted to the particular type of limb, i.e. wrist, foot, used to control the element and 
the type and shape of the user-controllable element. Thus, for a system wherein a computer 
mouse is the user-controllable element, the device may be a mouse mat, whereas if a pedal is the 
user-controllable element, it may be a mat for a foot well, for instance. 

[0013] According to another aspect of the invention, there is provided a system for providing an 
input signal, comprising an element controllable by a user by means of interaction with a user's 
limb, which system comprises means for detecting activity of the user's limb and means for 
generating an alarm signal if no user activity is detected after a period of user activity. 

[0014] This system has the advantage of allowing detection of continued cramped, motionless 
positions, which are particularly damaging. It is noted that the system does not require a sensor 
to detect the presence of a limb, although a sensor could be used. Activity detection may, for 
example, be accomplished by analysis of the input signal provided by means of the user- 
controllable element. 

[0015] According to another aspect of the invention, there is provided a device for use in the last- 
mentioned system according to the invention, comprising means for detecting activity of the 
user's limb, wherein the configuration of the device is adapted to allow the means for detecting 
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activity of the user's limb to detect the activity of a user's limb placed on or over at least part of 
the element, which device further comprises means for generating a signal representative of the 
detected activity, and means for communicating the signal representative of the detected activity 
to a controller configured to generate an alarm signal if no user activity is detected after a period 
of user activity. 

[0016] In this context, as before, the term configuration is understood to mean the physical 
configuration of the device, i.e. its shape and the location of its various components. It is adapted 
to allow the means for detecting activity of a user's limb to detect the activity of a user's limb 
placed on or over at least part of the element in the sense that its shape and the location of the 
detecting means are adapted to the particular type of limb, i.e. wrist, foot, used to control the 
element and the type and shape of the user-controllable element. Thus, for a system wherein a 
computer mouse is the user-controllable element, the device may be a mouse mat or a wrist-band 
with a motion sensor, whereas if a pedal is the user-controllable element, it may be a mat for a 
foot well, for instance, or an ankle-band with a motion sensor. 

[0017] According to another aspect of the invention, a computer input device, e.g. a mouse, is 
provided, comprising a sensor capable of detecting the presence of a user's hand placed over at 
least part of the device, timing means for determining the length of a time interval during which 
the presence of the limb is continuously detected and means of generating an alarm signal if the 
time interval exceeds a threshold value. 

[0018] According to a last aspect of the invention, a computer input device, e.g. a mouse, is 
provided, comprising means for detecting user activity means for generating an alarm signal if 
no user activity is detected after a period of user activity. 

[0019] These are particularly advantageous implementations of the invention, since users of 
computer mice are at particular risk of contracting repetitive strain injury. Of course, in the 
context of the present invention the term computer mouse can be considered indicative of a 
whole class of computer input devices, such as trackballs, joysticks, etc. 

Brief Description of the Drawing 

[0020] The invention will now be explained in further detail with reference to the drawing, 
schematically showing a cross-sectional view of a computer mouse for use in a system according 
to the invention. 

[0021] Although some equipment in which user-commands are processed is voice-activated, in 
most cases a device is employed that relies on mechanical interaction. Cars are controlled by 
pedals moveable by the user's foot, television sets employ mechanical switches, and computers 
use peripheral devices such as a keyboard, joystick, game pad or mouse. Even where no 
substantial force is applied by the user, motion of one or more parts of the body is translated into 
a control signal. Thus, a prolonged period of use of such equipment is characterised by extended 
periods of muscle tension. It is well known that longer periods of muscle tension can lead to 
repetitive strain injury (RSI). 

[0022] RSI is a particularly well known problem in the field of computing, since this field is 
characterised by the continuous provision of input signals by the user. However, the problem is 
prevalent in other technical areas as well. The invention provides a system that is useful for 
reducing the chances of contracting RSI and for reducing the symptoms once a person has 
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become afflicted by RSI. Because RSI is of great concern to computer users, this description will 
focus on examples of implementations in the field of computing. However, the invention is quite 
generally applicable in all fields where a user interacts with an input device by moving parts of 
the body. 

[0023] Of the approaches used hitherto to prevent repetitive strain injury (RSI), two stand out 
particularly. Firstly, a great deal of effort has been expended on providing input devices with an 
ergonomic design. Some designs focus on adapting the part of the device that comes into direct 
contact with a body part to the shape of that body part. Other designs allow the user to change 
the posture of that body part whilst retaining control. However, ergonomic designs rely on proper 
use. Over prolonged periods of time, damage can still occur. People resting a limb on the device 
in between issuing commands can do so in a cramped position. 

[0024] A second approach to the prevention of RSI is common in office environments. This 
approach uses software that monitors a user's activity during longer periods of time and signals 
the user to take breaks if the total time worked exceeds pre-set criteria. This approach fails to 
recognise that a user will often rest his hand on the mouse, keyboard or touchpad whilst viewing 
the screen or doing something else. The muscles of the wrist and forearm will then also be 
tensed: the position is just as cramped as when the input device is being used. Because no input 
signals are provided during this period, traditional monitoring software will not alert the user. 

[0025] The invention provides a system for providing an input signal to, for example a computer. 
The system comprises an element controllable by a user by means of interaction with a user's 
limb. The term limb is used quite generally to refer to any moveable part of the body, such as a 
finger, hand, arm, foot, etc. The element is a physical device or part of such a device that is able 
to detect that movement. 

Detailed Description of the Invention 

[0026] The element can, for example, be a pedal, interacting with a user's foot. It can be a 
joystick, interacting with a user's hand, or it can be a touchpad, interacting with a user's finger. In 
the example shown, the element is a mouse M, interacting with a user's hand, to provide an input 
signal to a computer (not shown). The mouse M is controlled through direct contact between the 
user's limb, the hand, and a housing 1 . The mouse M of FIG. 1 is a mechanical mouse. A ball 3 is 
rotated by movement of the mouse M across a surface. An encoder arrangement 4, optical or 
mechanical, encodes the movement into pulses that are converted by an on-board processor chip 
2 into a data signal for transmission to a computer through the connector cable. 

[0027] Features of the system according to the invention can be implemented in only the mouse 
M, or in a combination of the mouse M and software running on the computer. This software can 
come in the shape of a mouse driver, compiled in the operating system or linked to the operating 
system. It can alternatively come as a user application, as will be understood by the skilled 
person. 

[0028] The system comprises a sensor capable of detecting the presence of a limb placed over at 
least part of the element. That is, the system is able to detect the presence of a body part in close 
proximity to the element controlled by the body part. 
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[0029] In the mouse M, one example of such a sensor is a pressure sensor 6, located underneath 
the mouse M. In this case the user must actually be touching the housing 1 for the system to be 
able to sense the presence of it. 

[0030] As an alternative, or in addition to the pressure sensor 6, there is provided a sensor 5 in 
the vicinity of the cover of the housing 1. This sensor 5 can be of one of a number of different 
types. Again, the sensor 5 can be a pressure sensor, which provides a signal when the weight of 
the user's hand induces a pressure in the housing 1. Alternatively, the sensor can be of an optical 
or capacitive type, able to sense the presence of a hand hovering over the mouse M as well as of 
a hand actually in mechanical contact with the housing 1 of the mouse M. This is an advantage, 
particularly if the mouse M is small compared to the user's hand. A hand enveloping, but not 
touching, the mouse M could still be in a strained, potentially damaging position, and would be 
detected by a system comprising such a sensor. 

[0031] In another embodiment, the sensor may be comprised in a separate device, provided as 
part of the system. For example, the sensor may be comprised in a mouse mat (not shown), 
which is provided together with the mouse M. The location of the sensor is such, that the 
presence of the user's wrist is detected when the user is holding the mouse M. As before, the 
sensor in such an embodiment may be an optical sensor, a pressure sensor, or a capacitive sensor. 
The device (e.g. a mouse mat) in this embodiment of the invention further comprises an interface 
for providing an output signal to a controller (e.g. the computer receiving the input signal from 
the mouse M). The output signal is the output signal of the sensor, or a conversion thereof to a 
certain protocol for computer peripherals. This embodiment has the advantage of functioning 
with conventional input devices (i.e. computer mice). 

[0032] In embodiments for use with other user-controllable input devices, other type of devices 
with sensors may be used. For example, where a brake pedal is the user-controllable element, 
there may be provided a device to be electrically attached to the brake light. 

[0033] The system makes use of timing means to determine the length of time in which the 
position is maintained. In the mouse M shown, these timing means can be provided as a simple 
analogue electronic circuit, comprising a capacitor which is charged from the moment one or 
both of the sensors 5, 6 detects the presence of a hand, and short-circuited when the hand is 
removed. In an alternative embodiment, a clock provided to control the on-board processor 2 is 
used. The computer's system clock could also be used, in which case the timing means will 
comprise software, for example a routine in the mouse driver software. 

[0034] When the time interval during which the presence of the user's limb is continuously 
detected exceeds a threshold value, an alarm signal is issued. Monitoring software that monitors 
a user's input system usually uses a large and disturbing window to force the user to take a break. 
This interrupts the user's chain of thought and concentration on the task he is carrying out. 
Responding to such a disruptive signal is annoying the user. Many users choose to hit the ignore 
button to make the window disappear. When work has to be finished under pressure, many users 
disable the monitoring software altogether. Complying to the instructions of the software reduces 
the time available for productive work, either for short periods or longer periods of time. 

[0035] The invention makes use of a non-disruptive signal in order to train the user to acquire a 
conditioned reflex. After some time has been spent getting used to the system, reaction to the 
alarm signal should occur automatically in a thoughtless fashion. Therefore, the system of the 
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invention does not reduce the productive time. At least three types of alarm signal could in 
principle be used within the scope of the invention to achieve such a conditioned reflex. 

[0036] Firstly, a visual signal could be used. A visual alarm signal is issued that does not disturb 
the user too much. For instance, the mouse could be provided with a Light Emitting Diode 
(LED). Alternatively, a small icon or window could pop up on the computer screen, for example 
at its edge. 

[0037] Secondly, in an advantageous embodiment, the system is capable of providing a tactile 
signal in response to the alarm signal, preferably to the limb placed over the element. Many 
means of providing a tactile signal are known. The exact implementation will, of course, to a 
large extent depend on the particular way in which a user interacts with the system. For example, 
a foot pedal could be provided with a servo-drive or a hydraulic or pneumatic piston, to lightly 
shake or jog the pedal. 

[0038] The mouse M used here as an illustrative example is provided with an eccentric mass 8 
that can rotate about an axis 7. Rotation of the mass 8 will cause the housing 1 of the mouse M to 
vibrate. As an alternative, an actuator 9 can be used, either to cause the top of the housing 1 to 
vibrate, or to provide a pulse signal. Examples of actuators include magnetic actuators and 
mechanical actuators driven by a linear or rotating motor. Another alternative would be to 
provide a motor that drives the ball 3 so as to move the housing 1 of the mouse M. All of these 
techniques are well known in the context of computer peripherals. However, up till now, they 
have been used to provide force feedback to players of computer games. In other words, the 
tactile signals have been provided in response to input signals, rather than in response to the 
absence of user input. 

[0039] Although in the example shown the means for providing the tactile signal is part of the 
mouse M, the means for providing the tactile signal can be a separate element. This element can 
be a type of bracelet, a mouse pad or even be incorporated in a keyboard. 

[0040] This aspect of the invention makes good use of the fact that a tactile signal is particularly 
useful for instilling a conditioned reflex in a user. The tactile signal is the least interrupting type 
of signal. After a short learning curve, a conditioned reflex will take place, where the tactile 
signal will result in a quasi non-voluntary movement of the hand from the mouse. After a while, 
the user will not even be aware of the fact that an alarm signal has been issued and that he has 
removed his hand in response. 

[0041] A third type of alarm signal is a warning sound. In this variant, the system is capable of 
generating an audible alarm signal or an alarm signal suitable for triggering the generation of an 
audible signal. For example, in a variant that is fully contained in the mouse M, the mouse 
comprises a speaker 1 1 or some other means of generating an acoustic signal. In an alternative 
implementation, the mouse M issues an appropriate signal, generated by the on-board processor 
2 for instance, to the computer to which it is attached. This signal then triggers the generation of 
an audible signal by the computer. 

[0042] Since reading and watching a screen is a mainly visual task, the audible signal still has the 
advantage over a visual signal that it is less disruptive to the user. The two are parallel 
information systems, which to some extent can operate independently. 

[0043] In a preferred embodiment, another property of the audible signal is put to use. In this 
embodiment, the nature of the signal changes if the presence of the limb continues to be detected 
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after the alarm signal has initially been generated. Thus, user's who initially ignore the alarm 
signal can, at some point, be forcefully reminded that it is time to take action. 

[0044] For example, the audible signal can be generated after an icon has been on the screen for 
some time without any action having been taken, or after the ex-centric mass 8 has rotated for 
some time. The use of an audible signal in this respect has the advantage that the user's 
environment is alerted. Social pressure may very well cause a user to change his habits. 

[0045] Of course, the nature of the alarm signal could change in other ways as well, for example 
by becoming more intense. In some known tactile devices for instance, the distance of the ex- 
centric mass 8 to the axis 7 is variable to make the vibrating sensation more intense. 

[0046] Preferably, the system is capable of determining whether interaction takes place between 
the user-controllable element-joystick, pedal, mouse housing 1-and the user's limb. The system 
then only generates the alarm signal if no substantial interaction takes place during the 
determined time interval. A particularly easy way to implement this feature is by coupling the 
input signal generating means to the timing means such that the timer is only started when no 
input signal is being generated and is reset every time an input signal is generated. 

[0047] This embodiment has the advantage that the alarm signal is only issued if the user's hand 
stays motionless for a prolonged period of time, since it is particularly this type of use that is 
most damaging. When input is being provided, the user's muscles tense and relax in turn, which 
is less damaging. Additionally, many input devices have an ergonomic design that is capable of 
preventing serious damage, so long as the device is actually being used in the intended way to 
provide input signals. 

[0048] Of course, a user might develop an unintended conditioned reflex in this embodiment. He 
might just slightly jog the mouse M every time an alarm is issued, instead of removing his hand 
altogether. This problem will not occur in the preferred embodiment of the invention, wherein 
the system is capable of recording the interaction between the user's limb and the user- 
controllable element over a period of time. Thus, it is possible to ignore fleeting interactions or 
an input signal caused by a slight trembling. 

[0049] Recording the interaction also enables the system to determine the nature of interaction 
and to compare the determined nature with one or more risk-profiles. Thus an alarm signal can 
be generated if the nature of the interaction conforms to a risk profile. For example, this feature 
can be used to discern whether a user is only using a scroll button (not shown in FIG. 1) on the 
mouse, but otherwise resting his hand on the mouse M. 

[0050] Preferably, the system is capable of compiling and storing a record of the interaction 
between the user-controllable element and the user's limb over a period of time. Alternatively, it 
could just record every instance in which an alarm signal is generated. Thus a complete record of 
user behaviour can be compiled. Company health officers can use such a record to identify 
individuals who are at risk of developing RSI. They can be offered appropriate training, for 
instance. The feature can also be used to ward of an employer's liability, by demonstrating that 
an employee's habits have caused the development of RSI. 

[0051] It will be understood that the invention is not limited to the above-described 
embodiments, which can be varied in a number of ways within the scope of the invention. For 
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instance, the mouse could just as well be an optical mouse. Data can be exchanged with the 
computer through a wireless connection instead of through a cable and connector. 

[0052] In an alternative embodiment the system can be made without the sensor capable of 
detecting the presence of a limb. In one variant, the software part of the system monitors user 
activity and if no activity is detected after a predetermined period of continuous activity a tactile 
signal is generated alerting the user to withdraw his hand. This embodiment can be combined 
with all other features of the system described above. 

[0053] A system without the sensor capable of detecting the presence of a limb has the advantage 
that other types of sensor can be used. The software monitor just discussed in the context of 
computer mice is a good example. Another example would be a device comprising a motion 
sensor, e.g. a wrist-wearable device in the case of an input device controlled by hand. In another 
setting, the device my comprise some sort of image analyser for detecting activity of the user's 
limb. 

[0054] Each of the variants described herein thus relies on the insight that maintaining a 
sustained cramped motionless position poses a great threat to the development of Repetitive 
Strain Injury. The systems and devices described allow such positions to be detected, thus 
providing a useful aid in the prevention of RSI. 
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Claims 



1. System for providing an input signal, comprising an element (M,l) controllable by a user by 
means of interaction with a user's limb, which system comprises a sensor (5,6) capable of 
detecting the presence of a limb placed on or over at least part of the element (M,l), timing 
means (2) for determining the length of time during which the limb is present and means 
(1 1,9,7,8) for generating an alarm signal if said length of time exceeds a threshold value. 

2. System according to claim 1, comprising means (7,8,9) of providing a tactile signal in 
response to the alarm signal, preferably to the limb placed over the element. 

3. System according to claim 1 or 2, wherein the nature of the alarm signal changes if the 
presence of the limb continues to be detected after the alarm signal has initially been generated. 

4. System according to any one of the preceding claims, comprising means (2,11) of generating 
an audible alarm signal or an alarm signal suitable for triggering the generation of an audible 
signal. 

5. System according to any one of the preceding claims, capable of determining whether 
interaction takes place between the user-controllable element and the user's limb, wherein the 
system only generates the alarm signal if no substantial interaction takes place during the 
determined time interval. 

6. System according to any one of the preceding claims, capable of recording the interaction 
occurring over a period of time. 

7. System according to claim 6, capable of determining the nature of interaction and of 
comparing the determined nature with at least one risk-profile, wherein the system generates the 
alarm signal if the nature of the interaction conforms to the risk profile. 

8. System according to any one of the preceding claims, capable of compiling and storing a 
record of the interaction between the user-controllable element and the user's limb and/or of the 
generation of alarm signals over a period of time. 

9. System according to any one of the preceding claims, wherein the sensor is comprised in the 
element. 

10. Device for use in a system according to any one of claims 1-8, comprising means for 
detecting the presence of a user's limb, wherein the configuration of the device is adapted to 
allow the means for detecting the presence of a user's limb to detect the presence of a user's limb 
placed on or over at least part of the element, which device further comprises means for 
generating a signal representative of the detected presence, and means for communicating the 
signal representative of the detected presence to the timing means. 

1 1 . System for providing an input signal, comprising an element (M,l) controllable by a user by 
means of interaction with a user's limb, which system comprises means for detecting activity of 
the user's limb and means for generating an alarm signal if no user activity is detected after a 
period of user activity. 

12. System according to claim 11, wherein the element comprises means for detecting user 
activity. 

13. Device for use in a system according to claim 11, comprising means for detecting activity of 
the user's limb, wherein the configuration of the device is adapted to allow the means for 
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detecting activity of the user's limb to detect the activity of a user's limb placed on or over at 
least part of the element, which device further comprises means for generating a signal 
representative of the detected activity, and means for communicating the signal representative of 
the detected activity to a controller configured to generate an alarm signal if no user activity is 
detected after a period of user activity. 

14. Computer input device (M), e.g. a mouse, comprising a sensor (5,6) capable of detecting the 
presence of a user's hand placed over at least part of the device (M), timing means (2) for 
determining the length of a time interval during which the presence of the limb is continuously 
detected and means (7,8,9,11) of generating an alarm signal if the time interval exceeds a 
threshold value. 

15. Computer input device (M), e.g. a mouse, comprising means for detecting user activity 
means for generating an alarm signal if no user activity is detected after a period of user activity. 
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Abstract 

A system for providing an input signal, comprises an element (M,l) controllable by a user by 
means of interaction with a user's limb, which system comprises a sensor (5,6) capable of 
detecting the presence of a limb placed over at least part of the element (M,l), timing means (2) 
for determining the length of a time during which the limb is present and means (11,9,7,8) of 
generating an alarm signal if the length of time exceeds a threshold value. The alarm signal can 
be used to effect discontinuation of the presence of the limb. 



11 



625422J: 4/26/2006 



